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The Development and Efficiency Determination of Power Electronics Laboratory
Experimental Set for Learners of Power Electronics and Its Applications

Bachelor of Industrial Education Program in Electricity

Narongrit Sanajitl* Nutjired Kheowsakul’ Korrapat Chalermwong3 Suebsai Suksong4

Santipap Petdam ’ Apidet Hasarangse66 and Puwadon Lamsup7

unAage

Research on the development and efficiency of power electronics lab kits for students in the subject of power electronics and
applications. The Bachelor of Industrial Education Program in Electrical Engineering has the objective of 1) Develop and find
quality teaching media in the form of power electronics lab sets. Subject: Power electronics and applications 2) Find the academic
efficiency of students who study with teaching media in the form of power electronics laboratory experiments. Subject: Power
electronics and applications 3) Find the academic achievement of students who study with teaching media in the form of a power
electronics laboratory experiment set. Subject: Power electronics and applications 4) Study student satisfaction with teaching
media formats. Power electronics laboratory experiment set Subject: Power electronics and applications The sample group used
for the research was 3rd year Electrical Engineering students enrolled in the subject Power Electronics and Applications in the
academic year 1/2023, Faculty of Industrial Education and Technology. Rajamangala University of Technology Srivijaya,
20 people, using purposive random sampling method. The tools used in this research include: 1) a power electronics laboratory
experiment set 2) Quality assessment form for power electronics laboratory experiment sets 3) Test to measure academic
achievement of the power electronics lab set 3) Performance evaluation form for the power electronics laboratory experiment set
5) Satisfaction assessment form for the power electronics lab set Data were analyzed using statistics according to E2/E] efficiency
criteria, academic achievement and satisfaction questionnaire evaluation criteria. It is a 5- level rating scale questionnaire. The
results of this research found that 1) Quality of the power electronics laboratory set for the subject of power electronics and
applications Overall, the quality is at a very good level (mean 4.68, standard deviation 0.47). 2) Efficiency of the power electronics
laboratory experiment set. For the subject of power electronics and applications Overall, the efficiency during use (E1) and the
efficiency after use (E2) are 80/86 percent effective, which is in accordance with the set criteria of 80/80. 3) The academic
achievement of students after the students have studied with Power electronics laboratory experimental media set Resulting in
students' academic achievement being significantly improved at the .05 level and 4) Student satisfaction with the power electronics
laboratory experimental media set. Overall, the sample students Satisfaction was at the very good level (mean 4.52, standard
deviation 0.59).

Keywords: Rectifier Circuit, Laboratory Experimental Set, Efficiency, Power Electronics

"Lecturers in Electrical Education Program, Faculty of Industrial Education and Technology, RUTS
*’Student in Electrical Education Program, Faculty of Industrial Education and Technology, RUTS
"Author Contact, Tel: +66815578495 mail ; narongrit.s@rmutsv.ac.th

6-7 fiquiou 2567 un1Inedomn Tulagwszvoundmszunsimile 218 NCTechEd16EEE32 10.14416/c.fte.2024.06.032



S
\)Li
5
FrEcen®

1. UNIN

~ o o = v
1.1 Awwmazanudiny Tugadagiumisanyiaiu
A 9 9 Yt o 1 A
maluTad Tanudmiwaz ldumssiannliedraneiio
<3 =y A
wazsaisd lumsGeumsaeunldmaTulas Tasmne
a d a d A o @ 1
grudiannseiing Junuimdiayedrauinluszuy
v ¥
MIANEI NNTTAUTUANTMIHAUITON TG ounsdou

v v o o =]
vosauedlnanuvannatenuavetudagiu $ans

a voaa Y

19 = <
tamsiseumsaousumsasiodfiandeoun fume

a wua 1

o Y Yy @ 9 A
mldgseuviannuzluaiunisalied §1ia udlunig

= A 1 Y a a a d‘ Y =\
ﬂﬁﬁﬂ‘hﬂ‘ﬂﬁ]zﬂ@i’ﬂLﬂﬂﬂﬁ%ﬁ’ﬂ‘ﬁﬂ”lWiﬂﬂ’ﬂi:fﬂﬁ]%ﬂ@ﬁllﬂﬁ

Foudlusunguiuazalfianiugiuly (1] Tasmwizns

~

Yy a 1< = A 1 o £d
Fouludimnssuilumsizeuitenaemsianudile

Yy

Y Y= 1 Y = 1 = <} o Y
fﬂPj}lﬁﬂuﬂﬂﬂﬂ‘kl?l!ﬁiumﬂﬂ?uﬂE]EQ’E)?JNLﬂfJﬂﬂEﬂ%ﬁ]%VHGlﬂ
YA A o F) a oA 1 o

Edl‘ﬁfJ‘L!nlll1]°Vlﬂ‘lsl31‘1!@11!ﬂﬁ‘]_]{]‘]Jﬂ\i”luuﬁghlll?ﬂll”lﬁﬂﬂ%ﬂu

Y 1
v A o A

35918 TagaideilaziinauesdensissumMsaaunN1Ia Iy
M31lfiia

1 ad a o @ 1
Tugiuvedrans Iiuaziasdidnnsetindmadanie o

Yt ° 7o X o o ] 2 o o
Tatimsihginsaismanaisnedninnly msneanign
Tt lunesFeenszua udnenmmuazlszansnmau
Haanuansangen auiie ldimswannmsSou
MIAOUNNAIUDIANNTOUNTAIGIAITVIETNITWAIUN
weldiuaenisilasunlasnisdiumaluladlugn
Jagiiu snmsdrsanindnm aanin Ildh Jsuen dh

[

o a aa a Jdo o 79 ¥
mas lusgdnadnnsetindmauazmsiszgndldau
Y

wuhgizewninldmsaaduauins Iinsziuauiuam

' ad a o @ o ~

a1 q luraes ihuazBiannseiindmanihlddizouidn

GFeueIn v1ausegele nag ldawsoduauinislu
< a ad a

sUupuanmanuiues wesiwes lldhuazdidnnseding

o w Y [ U = a d' o as

madla vindamdinaniivuifaieziteItmsaeu

HUUNAADINIANIFToUMIdoU tNoTIoNu sz aNTnm

TunisiFeumsaou Tagniulidiseuldsuanuiain

Uszaumssinss Tasmsdunauazmsnaaed Fez 5ol

Yy @

a ad a J o J
ﬁﬁﬂuﬁu%ﬂu?"]ﬂﬂlﬁﬂﬂi@uﬂﬁﬂTﬁQLlﬂgﬂTiﬂ'igfalﬂ@lll"lﬂ
A 2 A D o o '
ﬂﬂﬂ]ullagl‘Wﬂ(l‘WﬁliﬂUW@JHWWﬂﬂg fﬂiﬂ'ﬁ‘)’)\iﬂiiﬂfﬂi

NANDY [2-4]

6-7 fiquiou 2567 wriImndomaTulaBuszeundmszunsmile 219

16% National Conference on Technical Education

]
v

JUU

v o

aiIveluFeanmsnaganaaeininlfiia

Do

a 4 @

n13dtannselindmas JeluudAafivgWaunazm
Ysganinimveaniswauiganaaoaninlgiianis
ad a do o A = =

drannselindmausesisesisesnszualii Falszneu
lildersvsiseenszuallih 299510% - 8% (AC - DC) 2993
~ ] A ' o 4

Geownszumaunavuun linuguussauetdna 1 la
199510F-19 (AC — AC) 29asAUAN InsZuadd v
AuANaeINAN1g e ierainlszdnsnimlums

= 1

Y 9 Yo ) A A a
FIUNITADU ﬁ\iWaslfl’fN!,iflublﬂi‘llﬂ’ﬂlllslﬂalfﬂ!,u’E]‘I’TWHifJ‘LJ

g ' o 1% a {
IddlueenduazamnsmirlilszgndldlunmsGeuin o
= Y [ Y a a a d o v Y o Y a
ierdeanuIgarudannsoiindiigsld sir1dina
UsgTemidemsisounisaou aaeavudizonldsuanug

9
@ [ = a va o @
uagiinpziemanguuazninl§ia swdunisiau
4
AnenmlumsiSeumaTuTadsugaao
o J aw
1.2 Iagszaanmsive
1.2.1 tOWA WA HIAUATNVOITONTIFOUNS
a ua ad a o w
aoulugluuuyananssmal§iiamsoannseiindig
a adg a Jdo w 79 ¥
Amviannieindmawazmilizgnaldau
A a Aa = o K A
1.2.2 vermsz@nsamnamsiSeuvenindnyi
= Y d' =3 a oA
Foumedomsiseumsaeulugiunuganaasininliia

a d a do o a a d a d o o
M331anNselUndiae Ixdannseindiainazng
Uszgnaldau

' < - . 4

12.3) e Inadugnin1amsisouveuindneii

= Y d' =3 a oA
Foumedomsiseumsaeulugiunuganaasininliia

MIDANNIONNARIET FIH1DENNITUNTRIaINaL N

Uszynaldanu

] '
A

A = = ) Aa
1.2.4) LWﬂﬁﬂH1ﬂ31ﬂWQW@1ﬂﬂlaﬂuﬂﬁﬂHTﬂN@ﬂﬁ'f)

MsGeunsasuiluuy ganaaoaninliianis

@

BIANNIoNNdNI8Y F¥101anNIeNNIRISIaLNIT
Uszgnd e

1.3. AUUATIUUBINITIVY

A va aa A 2o o

1.3.1) “]éﬂ‘l/lﬂﬁ@\?ﬂaﬂ@]ﬂ1i@!,aﬂ1/liE]uﬂﬁfﬂ’n\i

o a a g A o w s q Y
qa1n 'U31EJ’J°]5WJLE1ﬂﬂiﬂuﬂﬁﬂ?’ﬁﬂmgﬂ'liﬂﬁxEJﬂG] 1

A 9 o Y 45! IS} v o ' v A
Ny EJET'EN"UL!MﬂmﬂWWhlllGnﬂ’JTi$ﬂ‘]Jﬂ
NCTechEd16EEE32 10.14416/c.fte.2024.06.032



N3
F rEcmen®

a ua 4

13.2) ganaavssmalfianisdiannseindmiga
dmiuswinsidnnsetindmadaaznslszgna 14 i
Uszaniam lisminunasifidinua 80/80

1.3.3) HadugninumsB ouveaindnuiii sudae
ganaaolfianissidannsedindsids dmfusein
Sgﬁﬂmaﬁﬂt’fﬁwﬁmawmiﬂi‘"ﬂn aldau i lddizond
waanqm‘mNmmﬂuwawuaﬂn Tfedifymaadai
ILAY .05

a wva a

13.4) yanaaeslfianissiannseiind g
o @ a ad a o w
dmfunvimdiannseindmawaymsdizgnaldam 3
Tignnszaud
= a d‘d‘ Vv
2. NYEHUazNITLNN IV
INMIANINIUITYIFTDINTNAUIYANANDIIDT5 89
a o a 4 dy 9 @ =\ [
nszuaplannIelndiiesauveinGounangas
Y '
Usznaterasdman sudnt ununsialudisiaq
Iedomaiarialvg nuNUszansmmuesganaas
219950384905 2UaNVYTLANTAINUBINTLUIUNITIN

HUUNAABUTEHINNISEU E1 MDD 81.30 wazilszansan

YOINAGWEDINUVUNATOUHSITEU E2 191171 80.50 #a'1d

a a

' /A o
Use@ANTMWAIUINUNR NI UARD 80:80 MFLTeVIR e
o £ ~ Aq ¥ ~
HAadugNENIseunlFuganaao9siseanssud

a d a 4 d’l Y v A [ ~ 1 ~
DIANNIDUNTLUDIAUNAUITIUGINIINDOULTIUDY Y

'
aaa 1

WedAgynananszau .osanuiawelavesdldauge
nAa0eIN9sHanszaEnmselindiioad wuh daam
=~ 1 v A

wanela Taammswedluszavaun [s]

INMIANBINUITYIFTOIMINAIYANNAUTIOUZ U

a 4 a 4

91ANNI0IUNAQAAINNTTY UDSA WD 81-84 1%
ad a v A @

dlannseiindgaa1nnisy sWaI¥ 2105-2111 HANGAS
YsgnmatioasIv1FW WNsANI 1Y 2556 d11na1U

AULATTUNITNITOIFIAAY wamﬁmswﬁszﬁ’umm

a < Y A A =
ﬂmwummgwﬂ’mﬂquumaﬁgﬂNﬂaui‘iausmu

aa a J 4 T 4
2IANNIDUNTAYATIMINTTN UDIA WD 81-84 ag“lummmmn

v A

H < T %
Nga NadugNININIFIUNOULASHAAUTBUVDINNITEU

@ @

SD.

ﬂijlllﬂﬂﬁﬂﬂ wamaummmamsﬂu pg 19l Ted 1Ay

6-7 fiquiou 2567 un1Inedomn Tulagwszvoundmszunsimile 220

16% National Conference on Technical Education

5TAY .05 LATNANTZUIUMSISoUSTENINGounaz Tana
{ = ' A 2 v A A
ﬁm‘m‘ﬁ‘ﬁamwqamwmm«ﬁwmw 80/80 UNLTIUNNATOU
i a g a
ammuzmum'ﬁ/mﬁamﬂmﬂu%'aﬂaz 100 wan sz
o =3 1 =< ad a J
§$ﬂ‘]Jﬂ'JNJWQW@i%@]ﬂﬂjﬂFjﬂﬁNiiﬂu$\ﬂu@laﬂﬂiﬂ‘LJﬂff
4 Y1 [l 14
ATINNTIN UDIA WD 81-84 uﬂawa“lmmgiummmum

7
figa [6]

° a a o A o Yo a Qv a‘*
NITANUUNITIVNY Q’mﬂ‘lﬂmmumm%mmumu

Y
fago 11l

= aw oA P
| ANHUDNTTLUALITUINYNINYIUD |

|

A wa ad A o o
| ﬂﬂﬂllﬂﬂ“}gﬂ‘ﬂﬂﬁ@@ﬂ1ﬂﬂgUﬂﬂﬁﬂmﬂ“ﬂiﬁ]uﬂﬁﬂ1a\1 |

|

2 wn ] ~ do o
| ET%’N“yﬂﬂﬂa’ﬂQiﬂﬂﬂf‘]ﬂﬂﬂ1ialﬁﬂﬂiﬂuﬂﬁﬂ1’ﬂﬂ |

L

737900 UNVDIEANAADINAYY A
MIoLanNIOnAMAa
Tairiu

sziiugunnvesganaasamalianiss@nnietndmad lag
AFemny

o Yo Yt ' @ '
| ihyanaaedlinaaeddiudi sunguaaedis |

l

a o
| ’JLﬂiWSWWﬁLLﬁzﬁ?ﬂNﬁ |

Fuga
v

31U 1 TuneuMIAUIUNITINY

= v X ¥ o= X a
3.1 ﬁﬂ‘]&l']"ll@%!ﬁlﬂ@\?ﬂu ANHIUDHWITIIVN

ad a do o Iq 9 =3 o
aiannsetindmaiaznslszgna 15y Any1ns W
ganaaoin1seenuuylunu nsvilssansaw sl
o £ Yt = Yt
HadNgNTVeIRToU tazaNuiane lvvesdiseu
32 Mualszinsuazngquaiedia dszens Ao
9 ' 1
wnAnmavin Tl 5wl 3 Namzidiouisoulusiein
ad a d o w Iq9 ¥ = =2
arannseiinamiauarmydszgndldau lutlmsanu

1/2566 iz ajAIaaigaa nssunazinalulad

NCTechEd16EEE32 10.14416/c.fte.2024.06.032



Aa o

yrInrauma TuTags1yuanasi 5o 314U 2 NQUITEU
AquA 1311491 33 AU LazNgui 2 $1UIU 20 AU 59U
9

NIHUA 53 AU

' Z ' A

¥ K a 3’/ A A
nguadeg1ene WnAnyra1vian T suiln 3 2
= =3 a ad a d o
amziliouisonlusieIndidnnsetdndmduayns
o 14
Uszgnaldaiu Tuilnisdnuen 1/2566 amzagaans
gadmnssuuazmalulag yImeaumalulagss
wINaf3 1T nqui 1 31u9u 20 AU Taenisiaenngy
#19819111J1191299 (Purposive Sampling)
3.3 150l 14 ums vy

3.3.1) ganaassmalfiiansdiannseiindmaa

3.3.2) unuilsziiiugunnvesganaasenialiia
msdiannsetindias

< =)

3.3.3) HUUNAARUIANA TN NTN1INTIFEUVDIYA
naaeinnlfiiamssiannsetindaouuunaasufouizou
(Pre-test) HAZHUUNATOUNALT B (Post-test) 91U 2

9
W28 7I1UA 60 90

33.4) nuulszsiiivlsz@nininvesganaaed

a wa aa Aa do v Y
malJianmsaiannsetindnias Tagldunuluaunms
NAADIAUVUNATOUNAAUTHU

33.5) nuuisziiuanuiianelavesganaass

a ua ag A do w
maliamsadnnsetinama

3.4 duiiumsnaasaziiuiIsmToya

Y
3.4.1) ad1anudile 95u1e nazFuas il ou

U

@ aq

nitwfeany A3nsldyanaassnialfianas
ad a do w
dlannIetnamaq
2 R a Yy

3.4.2) FUAINVAIVENAGINVTUADUM I TEUTAY
MIATA

3.4.3) NQUAIRE NIV UNATRUNDUTIY TuaU
ATNADDY LAZUUUNAFOUNAAUTIUVDAULAATHUIY LAY
< Y A a 7
NUIIVTINTRYAND AT IZHHA

< )
3.4.4) 1nusruswanuiane lvvesdizou Tagly

= 4 9 X
mmﬁauammmmwa%mﬁﬁwu

6-7 fiquiou 2567 wriImndomaTulaBuszeundmszunsmile 221

16% National Conference on Technical Education

511 2 msaereasarunu Iihnssuaady 1 ola

L1 a

ludesfiiams

:
A

d' N 9. [ = " o [l
3‘1]7] 3 ﬂﬁ‘l/lﬂﬁ’f)\icl‘])'ﬁ’t]ﬂﬂuﬂ!iﬁluﬂ’q&lﬁ’mmﬂ

3.5 InTvirauazagilng
3.5.1) MIMAUMNveIgAnaasd lagadnnunae
1 A a Y
dausavuinasgulumsinsgideya
a d 1 a a aa
3.5.2) mswaszialszaniamiaeldana (5]
NngasmMamuIaalsz@nsnw El/ E2
a 4 o = =3 Y
3.5.3) WATIEHHATUNTNIINTISOUVDIHT oY
Tagadanunay dUeUVUNIATIIU LAZADA t-test

a L4
dependent °lummmﬁzwffmga

3.5.4) anwitane lvvesdisouTagldaunae, ..

o 1 A A o o = 2~

[7] wazriaundafsudunusinanuiane ladadl
Ea

51802198991 4.50-5.00 (ANIN), 3.50-4.49 (A), 2.50-3.49

(wol), 1.50-2.49 (1I511)§9),1.00-1.49 (A2TSU§9)

NCTechEd16EEE32 10.14416/c.fte.2024.06.032



N3
O
* TEcHch-©

4. HaM Iy

41 M1sviguaInvedganaasdninlianis
aa a Jdo w
aranNIeuNaMa

31N 1 wamslssiugunn

amsilsziiiv Aunde | S.D. | AN
1. AWM5PONIULUDIYA .
4.75 0.45 ANIN
nAana
2. Sumaih lf1gnuves .
475 0.45 Aun
FANAADA
Y =)
3. MUANUIHIN ANVRIFND .
) 450 0.52 a
M3 lFuganaaes
Y v A a
4. AMUVUNATRUNAIUTOU 4.44 0.53 @
Y 2
5. aulunumsnaaed 4.83 0.39 Aun
6. munuamazlsy Tonives
FANAADIABNITITOUNITAOU | 4.83 0.41 AN
S AGYNAIL 4.68 0.47 Aun

d' ' { ° S v
915190 1 U NFerngduau 3 auiuilae
a ua ad a J

MUIIWAUNNVBIgANAaeInInansadnnsolind
o v o A a ' v A v
MAvUNUFIY FAaNuruIzauegluszauauIn dde
AUNDY 4.68 HASANTIBAVUIIATFIUN 0.47

4.2 wamsaaszHlszaninmvesganaasaninlfiia
msdiannsetindmas

M35190 2 HaMI IR TR sEANE N INVDIEANARBI(N=20)

16% National Conference on Technical Education

1IN0 3 WuNGiseunagnuunaisou ldazuun

= = v ~ Aa = 9
IRAY 18.35 HPIGINMNDULTYUNNASLUUUIRAY 8.50 ﬁéﬂ]lﬂ

Iy = o <A 3 ' Ao o W aaa @
TTYUUAATNYNTNFIVUBY NN UIT YN WADANTEAU

-

~

osTasgisousimuunaaeundsonldazuunuinni
HUUNATOUNDUITEU
a 4 = Y
4.4 wamsansiznanuiane lavesdisoy

d' a =< Yy
MINN 4 wamiﬂsxmumquwa%%mﬁ gu

TAY

siemsiszfin ANUAAITY wowa

X S.D.

1. Muganaasidiannseiing .
4.54 0.67 AN

ag
2. MULVUNAADUNBY - HAINT .
4.45 0.50 fa
NAADY
k3 2
3. g luaumsneaes 4.49 0.60 a
k3 A a
4. UPUBNINAADY 438 0.59 a

1 4
5. g awj nazilse Teand

P 470 | 053 A1
a5y

magnn 9 A1 452 | 059 | @wn

luaunmsneaes HUUNAADUNAAUT B Useansomw
AN X | El | a1 AL X E2 E1/E2
20 8 80 20 8 86 80/86

910015190 2 3gnuIganaaeInialiianis

a a =

ad a do w A ' o v 14
drannseindmaailszansnin go/se e lidrniunasd
A o YA
amvua 1300 80/80
= % Q(
43 wamsazidugninamsizeu

a o £ d Yt
M13190 3 HATNONTNNNTLTYUVDIRTYU

TG N T X S.D. tﬁmam tmin
LTSGR

VoA 20 20 8.50 2.01
NOUITYU

5.238*%( 1.729

LULNATOUNAY
“ 20 20 18.35 0.67
Fou

* szauiiadAyneana .05, df =20

6-7 fiquiou 2567 un1Inedomn Tulagwszvoundmszunsimile 222

C!' @ =2 ' W 1 = = A
1PA1519N 4 “Llﬂﬁﬂ‘]ﬂ'lﬂqMG]’JBEJ'NEJ?’]’JHJWQWE]%]@?Jfﬂﬁ

~

A wa a g a
L 8uﬂ1iﬁﬂuﬁjﬂﬂ‘ljﬂﬂﬂaﬂﬂﬂ'}ﬂﬂgﬂG]fﬂi@mﬂ‘ﬂi@uﬂﬁ

9
v o

1999

k4
A

uiugu Tagnmwsawlinnuianelvegluszdaud

110 (X =4.52,S.D.=0.59)

5. a3ulwamsidy

5.1 MINALazmAuNNUBIEANAasINAliang
ad a Jdo o o v YA a ad a Jdo w
alannIeUndMaIdmIvgizeuIeIMBEaNNIOUATMA
nagmIdizgnd 1¥9u vdngasngaaasgaainisy

@ a

Yadia arv1lddr 1dadaganaasaninljiianis

@ @

a d a d o J o A
arannsatnamad auiagiszasa uazlsvilgamun

3

o

= Yo 9 A a 9
ey Iiauzi Tagnmswidiseimgnlsziiudiu

e

]
~ @

: P _
AUAMYeIde NEIveasvTuegluszauanIn (X = 4.68,
S.D.=0.47)
a oA ad a do o H dy A
52 ganaapammliiamsvm@nnseiind i Tunugun
v E a A 1o 1 sa o
ponuuutazas 9y Hilszaniamlidiniunaaindimue

14 Ao 80/86

NCTechEd16EEE32 10.14416/c.fte.2024.06.032



S
\)Li
o 5
* Tecmch-

5.3msvaissumsdoulagldganaasininlfianms
SiaAnIolindiad wuiwﬁnﬁnywﬂtjuﬁmdnv‘?ﬂwm 20 AU
Muumageuneumnaasdld X = 8.50, S.D.=2.01 uazly
msfuUnageuraImsnaansla X = 18.35,S.D. = 0.671

! \ = i\ U I~ ' v &
wun s, . ¥AUMnY 5238 T, UAUNIND 1.7291 399

AN

v A

wiuldnt it fude ndanniddeu @i ou
AU ERERN M

e

P a va a g a J o w o
ﬂ?ﬂ“ljﬂﬂﬂﬁ@ﬂﬂWﬂﬂaﬂﬁﬂWiﬂLﬁﬂ‘ﬂiﬂuﬂﬁﬂ1ﬁﬂ 711
= 1 % ] =) [ £ =3 4 dﬁf [
NANEINAUAIDYWUNATUGNTNINNITLTIUI TIVUDYN

a U Y

Te
=3

'
9w aas

TathANNEANIZA .05

5 41infAnpINguAIegRIANUane Tedemsis sumsaou
ﬁ'aasmmammﬂﬂf]ﬂ’ﬁmﬁﬁgﬁﬂmaﬁﬂf‘fﬁﬁa%uﬁugm Tag
amsdinnuianelvegluszaufnn (X =4.52, S.D.=0.59)

2 R A a = @
«mmmmmmmullﬂglumm gINU

6. 9n1s1ema

INHANITITEMIHAUIMAE sz aANTNINYANAADS
a ua a d Aa o @ o o = a
malfiamsoiannseindmasdmSudiFousiedin
ad a o w L 1
diannseiindmauaymilszgnd 159u nui 1) qaaw
a oA ad a Lo w 4
yougAnaaeInIAliansadnnseilindamas Neenuuy
9 é’ = a a e’d‘ g.a’ Y v A é
wazad 19y Tlszansawarunamnga 13szduauin #a
' o A 3‘, a 35 dy I J 1
ganisgaunasauuagiu 13 sistiendlumaizi 1dsunis
Usziiuandidervignounaziinllldnaass nazya
~ 9 é’ A I A = Y A 1A ~
naaoIidd nvwNeludomsisous Igienisnaaes i
¥eluindnyudnlarannisiiau vazenisaldau
Augiugie 1aa10aa109 2)ganaaeeninl §iants
ad a do o A v g = a a
IaANIBNATNAIAT NeoALUVLATAS19YY UilszanTan
80/86 lud1ninnuainsiviua 14 Ao 80/8013103991n
a a s 1 I~ 1
szansan E2 Uawnnin El e1wazdlumsizd lums
< J o Aa 35 dy =
nadounuAzuuusznInInssuluasil fiSeueiney
o ' ) o v =K 9 A ~ Y A
gaogluiuueInsMaImnyIIAINNTONITEUS 1D
WIn1snaaes J3eus199zinaeaAnuiuINNINAY
esnngizouldnumiunag ifanszuIumsia Ins1d
) i
FWAUAOUNAININTINITNARBINONUNIULLDH
4 lg‘) < (= o Z/ 1
orhguuaeunuazuunassouaiuamsnagyl 1ah
a va a d a o w A w 2 =
ganaaeinindfianssiannseiindmidsiannyud
Uszansmuiisanonazii Il lumssanmsidsumsaou

]
@ Il =

£ ™ '
3)HAFUGNINNNSE UV UINANEINGUA 10619115 sURY

v o £

a wa ad a o
G];ﬂﬂﬂa’ﬂﬂfﬂﬂﬂgUﬁlﬂﬁ’t‘)mﬂﬂiﬂuﬂﬁ”ﬂWaQ uwafmamﬁ

6-7 fiquiou 2567 wriImndomaTulaBuszeundmszunsmile 223

16% National Conference on Technical Education

P
1 =~ 9 =

'
= =

' <3|
NS12791 YA siseuds nTned1uduszuulinuaing

a aQ

= <3| o = =~ 1 o
eane nazewaziludszaumssiGeuinudanInaivild
Y = [ J dy = 1
Asoulinnuldladeiienaasanal 4anuianelvedlu
v A y X ' [ 1 o
sgauAun feiliumszhganaassana ausarh i

@

Yy Y dy an ad a J o

Ej!,ifJ‘LlL"UﬂfﬂElumi]ﬂ1LLﬁ$’J‘ﬁﬂ?ﬁ‘ﬂﬂﬁ@\i@Lﬁﬂ‘V]i@‘Hﬂﬁﬂ1ﬂ\1
v

(NITLTYPINTSULE) NWﬂ%uuﬁ%ﬁﬁJﬁﬂﬁﬂﬂﬁlﬁﬁlﬂﬂ

7. 19NANTO1999

[1] Z. Qi, Y. Liu, J. Pan, X. Tian, H. Sun and S. Zhao,
"Exploration and Practice of the Integration of Theory
and Practice Based on Lessons of Robot Principle and
Application," 2023 11th International Conference on
Information and Education Technology (ICIET),
Fujisawa, Japan, 2023, pp. 131-135,
doi: 10.1109/ICIET56899.2023.10111460.

[2] T.Phanprayoon, “Creating an electric motor control
experiment set with Programmable Logic Controller,”
Journal of teacher professional deverlopment, vol.l,
no.1, January - April 2020.

[3] Thanakorn Muangrod and Anusorn Hengsathorn
“Design and construction of an experimental set for
controlling a three-phase induction motor with PLC”
(Academic report). Bangkok: Siam University, 2013.

[4] Nirun Kaewboonruang “Development and efficiency of a
3-phase electric motor control circuit experiment using
low voltage electricity” (Academic report). Lampang:
EGAT Mae Moh Technology and Management College,
2014.

[5S]  W. Alpert and A. Vaninsky, "Efficiency of college
education in the labor market of the united
states," Proceedings of the 2014 Zone 1 Conference of
the American Society for Engineering Education,
Bridgeport, CT, USA, 2014, pp. 1-5,
doi: 10.1109/ASEEZonel.2014.6820633.

[6] Sanya Phowong “The Development of Electronices
Industry
Compettency Trauning Board WD 81-84.Electronices
Industry Course, Code 2105-2111 Lower Vocational
Education Certificate, 2013 B.E.” The Ist National
Academic  Conference “Innovation and Vocational
Technology ’Northern Vocational Education Institute 2,
2013.

[7] N. Kheowsakul, N. Senajit and T. Maneechay,
"Designing and Building a Basic Programming Logic
Controller (PLC) Kit for Teaching in the
Programmable Logic Controller Course for Bachelor of
Industrial Education Program," 2022 7th International
STEM Education Conference (iSTEM-Ed), Sukhothai,
Thailand, 2022, pp. 1-4,
doi: 10.1109/iSTEM-Ed55321.2022.9920760.

NCTechEd16EEE32 10.14416/c.fte.2024.06.032



